CE, which in this case is not pure carbon but a compound which
has been shown by chemical analysis to have the symbol Fe3C.
The same compound separates along the line BP and is one of the
two components of the eutectoid P, of which pure iron is the
other constituent. The diagram indicates that iron will dissolve
carbon with the formation of a solid solution, which becomes
saturated when the carbon content has reached approximately
1.7 per cent. The area FeFPB includes the steels, while the
cast and pig iron range includes the iron-carbon alloys varying in
composition from 1.7 per cent carbon up to 5 or 6 per cent. The
single exception to this classification is the wrought iron
(p. 367) whose carbon content is commonly less than 0.3
per cent. In the steel section of the diagram, the solid solution
included in the area FeFPB decomposes along the lines FP
and PB into various mixtures of pure iron (ferrite) and the
eutectoid P, when the carbon content is less than 0.85 per cent,
or into iron carbide (Fe3C) and the same eutectoid, when the
percentage of carbon is greater than that shown by the point
P. If such decomposition always took place, regardless of the
cooling rate, there would be only three classes of steel, (1) pure
iron with varying amounts of the eutectoid P, (2) the eutectoid
itself and (3) ferric carbide with varying amounts of the eutectoid,
and the study of steel would be a comparatively simple matter.
The valuable properties of steel and the fact that its properties
can be profoundly changed by heat treatment are due to the
slow decomposition of the solicLsolution into its final components.                     jj

This gives to the steel maker the power of controlling the amount                        'j

of decomposition to a marked degree, by means of cooling and"
heating operations, such as quenching, tempering and annealing.
If the solid solution could be kept wholly unchanged by suffi-
ciently rapid cooling (quenching), the component to which the
name Austenite has been given would be found. This can hardly
be done with plain carbon steel, though austenite is a common
constituent of steels containing manganese, nickel and other
metals. In practice, quenching commonly produces the first
stage in the decomposition of austenite on its way to the eutec-
toid, and the resulting material has been called Martensite.
Still slower cooling or, more commonly in practice, reheating,
leads to the formation of Troostite, which in its turn is followed